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ABSTRACT
INTRODUCTION: Urinary stones affect approximately 5 to 15% of the population in developed countries 
and depend on geographical location, age and gender. Laser lithotripsy has already become established 
worldwide as a preferred method for their treatment in urological practice. At present, retrograde intrarenal 
surgery (RIRS) has shown a high success rate and an acceptable number of complications. Recent studies 
show a complication rate of 9 to 25% of ureteroscopic procedures in different parts of the world. Urinary tract 
infections, ureteral lesions, hematuria, and postoperative renal colic are the most common complications 
in this type of surgery. 
AIM: The main goal of our study is to analyze the characteristics and risk factors of complicated urinary 
tract infections during retrograde intrarenal surgery and to look for the most effective options for their 
prevention and treatment.
MATERIALS AND METHODS: The study was conducted in two university hospitals in Varna and Sofia 
under relatively similar conditions and equipment. Between January 2019 and June 2020, this study 
retrospectively included 324 patients who underwent RIRS for the treatment of kidney stones with 212 
patients undergoing laser treatment at the Clinic of Urology at St. Marina University Hospital, Varna, and 
112 patients—in the Urology Department at Sofiamed University Hospital, Sofia.
RESULTS: The overall incidence of postoperative urinary tract infections was 14.5% (47/324 patients). 
The mean age of the patients was 52.8 ± 13.1 years, out of 324 patients, 217 patients (67%) were men and 
107 patients (33%) were women. Major diseases included diabetes mellitus—52 (16%), and chronic kidney 
disease 16 (4.9%).
CONCLUSION: Despite adequate prophylactic measures, postoperative urinary tract infections 
after ureteroscopy (URS) were found in 14.5% of the cases of this study and the most commonly found 
microorganism, which was isolated in more than half of patients with febrile urinary tract infection, was 
E. coli.
In addition, it is necessary to reduce the operative working time, because this is the most important factor 
that prevents postoperative urinary tract infection.
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MATERIALS AND METHODS
The study was conducted in two university hos-
pitals in Varna and Sofia under relatively similar con-
ditions and equipment. Between January 2019 and 
June 2020, this study retrospectively included 324 pa-
tients who underwent RIRS for the treatment of kid-
ney stones with 212 patients undergoing laser treat-
ment at the Clinic of Urology at St. Marina Univer-
sity Hospital, Varna and 112 patients—in the Urolo-
gy Department at Sofiamed University Hospital, So-
fia. Perioperative data included in the retrospective 
analysis contained age, sex, underlying diseases (dia-
betes mellitus, chronic renal failure), presence of hy-
dronephrosis, preoperative stent, preoperative per-
cutaneous nephrostomy, previous lithotripsy, num-
ber and size of stones. Preoperative urocultures were 
performed and patients with preoperative urinary 
tract infection (pyuria or bacteriuria) were exclud-
ed from this study. Third-generation cephalosporins 
were administered prophylactically in the morning 
before surgery, and the oral form was administered 
for 5 to 10 days postoperatively after discharge. Post-
operative urinary tract infection is defined by the ap-
pearance of fever above 38°C combined with bacteri-
uria within 1 week of surgery and without infectious 
signs in other organs. The frequency and causes of 
positive uroculture were reported.
TECHNIQUE
Flexible ureteroscopes by Karl Storz and Olym-
pus were used for surgical interventions in a small 
number of cases and mainly a single one by Pusen. 
The patient is placed in a free lithotomy position to 
facilitate the insertion and easy passage of the pro-
tective shaft and ureteroscope in the most straight-
forward manner possible. After cystoscopy, a hydro-
philic guidewire is inserted into the kidney, the ure-
ter is visually and fluoroscopically monitored verti-
cally with a semi-rigid ureteroscope, and a second 
guidewire is placed. In most cases, a 12/14 Fr pro-
tective shaft is placed on it, which not only helps to 
improve visibility during the operation, but also to 
maintain a low internal pressure and facilitates the 
extraction of fragments. We usually use a gravity ir-
rigation system in combination with a manual in-
crease in the pressure of the washing liquid by 50 mL 
syringe. The 200-272 μm laser fibers we use allow all 
degrees of flexion of the ureteroscope, performing 
INTRODUCTION
Urinary stones affect approximately 5 to 15% of 
the population in developed countries and depend 
on geographical location, age and gender. Laser lith-
otripsy has already become established worldwide 
as a preferred method for their treatment in urolog-
ical practice. The first flexible ureteroscopic proce-
dures were introduced around the 1960s and 1970s, 
when Marshall (1) described an endoscopic exami-
nation of the upper urinary tract in 1964, and in 1971 
Takayasu (2) performed the first flexible endoscopy 
and published it. Thanks to the creation of uretero-
renoscopes with a smaller diameter and greater flex-
ibility, almost 20 years later, in 1987, Bagley (3,4) gave 
the first guidelines with which flexible ureterosco-
py has become one of the standard procedures to-
day to remove small or medium-sized kidney stones. 
At present, retrograde intrarenal surgery (RIRS) has 
shown a high success rate and an acceptable number 
of complications (4). Recent studies show a complica-
tion rate of 9 to 25% of ureteroscopic procedures in 
different parts of the world (5–9). Urinary tract in-
fections, ureteral lesions, hematuria, and postopera-
tive renal colic are the most common complications 
in this type of surgery (10,11). The object of increased 
attention is the increased risk of urinary tract infec-
tions, which occurs in 1 to 7% of all ureteroscopies. 
To prevent concomitant infections during the proce-
dure, antibiotics are used prophylactically on a regu-
lar basis, as fluoroquinolones have traditionally been 
the most commonly used (12,13). However, postop-
erative febrile urinary tract infections are not un-
common and occur even with perioperative antibi-
otic prophylaxis. The most common causes and fac-
tors that are significantly associated with postopera-
tive fever and risk of sepsis are: the presence of a pre-
operative stent, obstructive pyelonephritis, a positive 
result of preoperative bladder culture, female gender, 
larger stone size, and prolonged operative time (14). 
AIM
The main goal of our study is to analyze the 
characteristics and risk factors of complicated uri-
nary tract infections during retrograde intrarenal 
surgery and to look for the most effective options for 
their prevention and treatment. 
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in situ lithotripsy in cup concretions and achieving 
a high degree of disintegration. In the case of par-
ticularly hard stones, we prefer to perform fragmen-
tation only as much as necessary to extract as many 
fragments as possible and to leave some residual par-
ticles for spontaneous elimination. In cases of soft 
stones, fragments up to 2–3 mm can be left after in 
situ lithotripsy, which will be eliminated spontane-
ously during the postoperative period, thus shorten-
ing the working time. At the end of the procedure, a 
ureteral stent is placed in almost all patients.
RESULTS 
The overall incidence of postoperative uri-
nary tract infections was 14.5% (47/324 patients). Ta-
ble 1 shows the demographic and clinical charac-
teristics of the patients. The mean age of the patient 
was 52.8±13.1 years, out of 324 patients, 217 patients 
(67%) were men and 107 patients (33%) were women. 
Major diseases included diabetes mellitus 52 (16%) 
and chronic kidney disease 16 (4.9%). A total of 68 
patients (21%) had a history of previous lithotripsy 
and 148 patients (45.6%) had preoperative hydrone-
phrosis. A total of 23 patients (7.0%) had percutane-
ous nephrostomies and 55 patients (18.1%) had pre-
operative urethral stents. The average operating time 
was 47.1±27.9 minutes with an average stone size of 
10.0±4.1 mm.
Table 2 shows the comparison of the clinical in-
formation between the group of postoperative uri-
nary tract infections and the non-febrile group.
The size of the stone and the working time are 
significantly different between the group of febrile 
postoperative urinary tract infections and the non-
febrile group.
Table 3 shows the results in the two clinics. 
There was no significant difference in the frequency 
of postoperative urinary tract infections compared to 
the number of operated patients in the different clin-
ics. Out of 47 patients with febrile urinary tract in-
fections, pathogenic microorganisms were cultured 
in the urine of 32 patients (68%), in 15 patients (32%) 
they were not detected. Escherichia coli was the most 
commonly cultivated bacterial agent in a total of 24 
patients (51%).
In all 47 patients with fever, 3rd generation 
cephalosporins were initially administered while 
pathogenic microorganisms were cultured. Of the 
32 patients with a pathogen identified in their se-
rum or uroculture, antibiotic therapy was changed 
Patient Characteristics
Number of patients 324
Average age 52.8
Gender:
     Men 217 (67%) 
     Women 107 (33%)
Risk factors:
     Diabetes mellitus 52 (16%)
     Chronic renal failure 16 (4.9%)
     Nephrostomy 23 (7%)
     Ureteral stent 55 (17%)
     Previous lithotripsy 68 (21%)
     Hydronephrosis 148 (45.6%)
Table 1. Demographic and clinical characteristics of the 
patients
Postoperative Febrile UTI Yes No
Number of patients 47 (14.5%) 277 (85.4%)
Gender: Men/Women 35 (74.5%) / 12 (25.5%)
Diabetes mellitus 

















Size of concrement (mm) 13.3 9.79
Operative time (min) 62.77 44.54
Table 2. Comparison of the clinical information between the group of postoperative urinary tract infections and the non-
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to aminoglycosides and/or ampicillin/sulbactam 
in 17 patients, vancomycin in 5 patients, and me-
ropenem in 10 patients. Of the 15 patients without 
an identified pathogen in uroculture, 9 were treated 
with cefoperazone/sulbactam and 6 patients were on 
aminoglycosides.
DISCUSSION
Fluoroquinolones have traditionally been used 
for antibiotic prophylaxis for the past 20 years and 
have been recommended as the first choice, but their 
overuse and abuse have led to an increased resistance 
to them. In 2018 the European Medicines Agen-
cy (EMA) strongly restricted the use of two groups 
of antibiotics, quinolones and fluoroquinolones, for 
this reason, as well as the increasing number of long-
lasting side effects. This was the motivation behind 
our means of choice as initial empirical treatment, 
which was the use of 3rd generation cephalospo-
rins, after which the antibiotic was adjusted accord-
ing to the results obtained from uroculture. In cas-
es where the bacterial causative agent was not isolat-
ed, but there was a rapid response to the febrile con-
dition, normalization of clinical and laboratory pa-
rameters such as leukocytes, C-reactive protein, py-
uria, the drug was not changed until the patient was 
discharged.
The resistance of pathogenic microorganisms 
to antibiotics was similar in each center. In our case, 
the most common pathogen was Escherichia coli, 
which was identified in 24 patients (51%). Bacteri-
uria, previous catheterization, preoperative ureteral 
stents, and percutaneous nephrostomy are risk fac-
tors for febrile complications. Cases of preoperative 
stent and percutaneous nephrostomy were observed 
for urinary tract infection and rehabilitated prior to 
hospitalization in both centers.
In our study, we report that operative time is a 
major risk factor for postoperative urinary tract in-
fections due to prolonged irrigation of lavage fluid 
and is one of the reasons for the higher incidence of 
urinary tract infections. Long operating time with 
prolonged irrigation is one of the reasons for their 
high frequency. Irrigation rate and volume have been 
shown in the past to be independent risk factors for 
urinary tract infections after ureteroscopy. The high 
pressure in the pyelocalyx system and the reflux sys-
temic absorption of lavage fluid containing bacteria 
or toxins have been shown to contribute to the inci-
dence of postoperative infections after ureteroscopy 
(URS) (15,16). If the size of the stone is large, the op-
eration time may be longer, but the size of the stone 
is not significantly correlated with the frequency of 
febrile urinary tract infections. The composition 
(hardness) of the stones, not the size, is the reason for 
the longer working time.
CONCLUSION
Despite adequate prophylactic measures, post-
operative urinary tract infections after URS were 
found in 14.5% of the cases of this study and the 
most commonly found microorganism, which was 
isolated in more than half of patients with febrile uri-
nary tract infection, was E. coli. Due to the fact that 
most of the microorganisms in our practice in recent 
years are resistant to fluoroquinolones, which are 
regularly used as prophylactic antibiotics, postop-
erative prophylaxis was carried out with 2-3 genera-
tions of cephalosporins. Although not all urocultures 
were positive, in cases of clinically and biochemical-
ly manifested postoperative urinary tract infection, 
more powerful antibiotic therapy was used to con-
trol it. In addition, it is necessary to reduce the oper-
ative working time, because this is the most impor-





Number of patients 112 212 
Postoperative febrile UTI 16  (14.2%)
31  
(14.6%)
Proven by microbiology 12 20
Unproven 4 11
Escherichia coli 8 16
Enterococcus faecalis 3 2
Pseudomonas aeruginosa 1 0
Proteus mirabilis   0 1
Klebsiella 0 1
Table 3. Results in the two clinics
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